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1
ORTHOPEDIC STABILIZATION DEVICES
AND METHODS FOR INSTALLATION
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

The present application is a continuation of U.S. patent
application Ser. No. 14/491,125, filed Sep. 19, 2014, which is
herein incorporated by reference in its entirety.

FIELD OF THE INVENTION

The present invention relates to orthopedic stabilization
devices and methods used to install these devices.

BACKGROUND OF THE INVENTION

Many types of spinal irregularities can cause pain, limit
range of motion, or injure the nervous system within the
spinal column. These irregularities can result from, without
limitation, trauma, tumor, disc degeneration, and disease.
Often, these irregularities are treated by immobilizing a por-
tion of the spine. This treatment typically involves affixing a
plurality of fixation devices to one or more vertebrae and
connecting the devices to an elongate rod that generally
extends along the length of the spine.

Treatment for these spinal irregularities often involves
using a system of fixation devices to attain stability between
spinal segments. Instability in the spine can create stress and
strain on neurological elements, such as the spinal cord and
nerve roots. In order to correct this, various implants can be
used to restore the correct alignment and position of the
vertebral bodies. In some cases, a stabilization device, option-
ally in conjunction with a vertical solid member, can help
restore and/or correct the alignment of spinal segments,
thereby reducing pain or preventing further injury to the
spine.

Stabilization devices may include a bone fastener, such as
a screw, for fastening the device to vertebra. Some stabiliza-
tion devices further may include a coupling element (e.g., a
tulip element) for coupling the bone fastener to the vertical
solid member (e.g., elongate rod). Clamp and/or wedge ele-
ments may be used to secure the bone fastener in the coupling
element. A locking cap may also be used to secure the rod in
the coupling element.

SUMMARY OF THE INVENTION

Some embodiments herein are directed to a spinal stabili-
zation anchor that can include a compressible head; a distal
collar separated from the head by a channel; and an elongate,
longitudinally-curved shank extending therefrom and com-
prising at least one friction member.

Other embodiments herein are directed to a spinal stabili-
zation system that can include a spinal stabilization anchor
comprising a compressible head, a distal collar separated
from the head by a channel, and an elongate, longitudinally-
curved shank extending therefrom, wherein the shank further
comprises at least one friction member; and a fastener mem-
ber comprising a threaded shaft having a distal tip configured
to be pivotably coupled to the spinal stabilization anchor.

Some embodiments herein are directed to a method of
installing a spinal stabilization assembly that can include
inserting a spinal stabilization anchor into a bone, wherein the
spinal stabilization anchor includes a compressible head, a
distal collar separated from the head by a channel, and an
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elongate, longitudinally-curved shank extending therefrom,
wherein the shank further comprises at least one friction
member; inserting a fastener member into the bone, wherein
the fastener member comprises a threaded shaft having a
distal tip configured to be pivotably coupled to the spinal
stabilization anchor; and coupling the fastener member to the
spinal stabilization anchor by inserting the compressible head
into the distal tip.

Other embodiments herein are directed to a spinal stabili-
zation system that can include a fastener member comprising
athreaded shank and a head; an elevation member configured
to be disposed on the fastener member and configured to
adjust a length of the spinal stabilization system; a coupling
member configured to couple the fastener member to a rod
and comprising a rod-receiving channel and a proximal end
with interior threading; and a set screw configured to mate
with the proximal end of the coupling member.

Some embodiments herein are directed to a fastener mem-
ber comprising a threaded shank and a threaded head, the
threaded head further comprising a socket; an elevation mem-
ber comprising a body having a proximal face, a distal face, a
threaded hole extending therethrough and configured to mate
with the threaded head, and a first connector member; a
coupling member comprising: an upper portion having two
arms defining a rod-receiving channel, and a lower portion
having a stem and at a second connector member, wherein the
stem is configured to be wedged in the socket of the fastener
member and the second connector member is configured to
mate with the first connector member; and a locking member
configured to engage the upper portion of the coupling mem-
ber.

Other embodiments herein are directed to a spinal stabili-
zation system that can include a fastener member comprising
a threaded shank extending longitudinally from a threaded
head, the threaded head further comprising a socket; a gear
member comprising an outer surface with a plurality of teeth,
a threaded hole configured to mate with the threaded head,
and a proximal surface having a receptacle thereon; a cou-
pling member comprising: an upper portion configured to
receive a rod; and a lower portion having a stem configured to
be keyed in the socket of the fastener member and a slotted
collar having a lip configured to be received in the receptacle;
and a locking member configured to engage the upper portion
of the coupling member.

Some embodiments herein are directed to a method of
installing a spinal stabilization system that can include pro-
viding a spinal stabilization system comprising: a fastener
member comprising a threaded shank extending longitudi-
nally from a threaded head, the threaded head further com-
prising a socket; a gear member comprising an outer surface
with a plurality of teeth, a through bore with internal thread-
ing mated with the threaded head, and a proximal surface
having a receptacle thereon; a coupling member comprising:
an upper portion configured to receive a rod, and a lower
portion having a stem keyed in the socket of the fastener
member and a slotted collar having a lip received in the
channel surrounding the through bore; and a locking member
configured to engage the upper portion of the coupling mem-
ber; engaging the locking member with the proximal end of
the coupling member to secure a rod in the rod-receiving
channel; and adjusting a position of the coupling member
along a longitudinal axis of the system after the rod is secured
in the rod-receiving channel.

Other embodiments herein are directed to a spinal stabili-
zation system that can include a fastener assembly, compris-
ing: a fastener member comprising a threaded shank extend-
ing longitudinally from a threaded head, the threaded head
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further comprising a socket; and a compression member com-
prising a rounded head, an elongate body, and a longitudinal
bore extending therethrough, wherein a portion of the longi-
tudinal bore in the rounded head comprises a socket, and a
portion of the longitudinal bore in the elongate body is con-
figured to engage the head of the fastener member, and a
clamp assembly, comprising: a clamp member comprising a
rounded inner surface configured to receive the rounded head
of the compression member, a rounded outer surface, and an
opening configured to receive the elongate body of the com-
pression member therethrough; a coupling member compris-
ing: a rod-receiving portion comprising a channel, a fastener-
receiving portion comprising an aperture having a rounded
interior surface configured to receive the clamp member, and
a locking portion comprising a first locking receptacle; and a
first locking member configured to be received within the first
locking receptacle of the coupling member.

Some embodiments herein are directed to a spinal stabili-
zation system that can include a pedicle screw assembly,
comprising: a fastener member comprising a threaded shank
extending longitudinally from a threaded post, the threaded
post further comprising a socket; and a compression nut com-
prising a rounded head, an elongate body, and a longitudinal
bore extending therethrough, wherein a portion of the longi-
tudinal bore in the rounded head comprises a socket config-
ured to receive a driver, and a portion of the longitudinal bore
in the elongate body comprises threading configured to mate
with the threaded post of the fastener member; and a polyaxial
clamp assembly, comprising: a clamp member comprising a
rounded inner surface configured to receive the rounded head
of'the compression nut, a rounded outer surface, and an open-
ing configured to receive the elongate body of the compres-
sion nut therethrough; a rod-locking member; a fastener-
locking member; and a coupling member comprising: a rod-
receiving channel, a first receptacle configured to receive the
rod-locking member, a through bore having a rounded inte-
rior surface and configured to receive the clamp member, and
a second receptacle configured to receive the fastener-locking
member.

Other embodiments herein are directed to a method of
installing a spinal stabilization system that can include pro-
viding an assembled spinal stabilization system that can
include a coupling member comprising: a rod-receiving por-
tion comprising a channel, a fastener-receiving portion com-
prising an aperture having a rounded interior surface, and a
locking portion comprising a first locking receptacle; a clamp
member disposed in the aperture of the fastener-receiving
portion, the clamp member comprising a rounded inner sur-
face, a rounded outer surface, a chamber, and an opening
configured to receive the elongate body of the compression
member therethrough; a first locking member disposed in the
first locking receptacle of the coupling member; a compres-
sion member comprising a rounded head disposed in the
chamber, and further comprising an elongate body and a
longitudinal bore extending therethrough, wherein a portion
of the longitudinal bore in the rounded head comprises a
socket, and a portion of the longitudinal bore in the elongate
body is configured to engage the head of the fastener member;
and a fastener member threaded into the longitudinal bore of
the compression member and comprising a threaded head and
a threaded shank extending longitudinally from the threaded
head. These embodiments can also include driving the fas-
tener member into a bone; inserting a rod into the channel;
adjusting a position of the clamp assembly along a longitu-
dinal axis, after the rod is inserted into the channel; threading
the first locking member into the first locking receptacle and
over the securing member to secure the fastener assembly at
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an angle relative to the clamp assembly; and threading the
second locking member into the second locking receptacle to
secure the rod in the channel.

Some embodiments herein are directed to a spinal stabili-
zation system that can include a screw comprising a post, a
threaded shank extending distally from the post, and a socket;
a torsion shaft comprising: a distal section configured to be
received within the socket; a body comprising at least one cut;
and a proximal section comprising an externally-threaded
portion and a tool-receiving recess; a relief screw comprising
abody having an externally-threaded portion, a proximal end
having a tool-receiving recess, and a bore extending longitu-
dinally therethrough, wherein the bore comprises an inter-
nally-threaded section configured to mate with the externally-
threaded section of the torsion shaft; and a compression nut
comprising a proximal end having a tool-receiving recess, a
body, and a bore extending longitudinally therethrough,
wherein the bore comprises an internally-threaded portion
configured to mate with the externally-threaded body of the
relief screw.

Other embodiments herein are directed to a spinal stabili-
zation system that can include a fastener member comprising
a head, a threaded body extending longitudinally from the
head, and a socket; a torsion member comprising: a distal
section configured to be received within the socket, a flexible
body, and a proximal section comprising an externally-
threaded portion and a tool-receiving recess; a relief member
comprising a bore extending longitudinally therethrough, a
body comprising external threading, and a proximal end hav-
ing a tool-receiving recess, wherein the bore comprises an
internally-threaded portion configured to mate with the exter-
nally-threaded portion of the torsion member, and a compres-
sion member comprising a proximal end having a tool-receiv-
ing recess and a bore extending longitudinally therethrough,
wherein the bore comprises an internally-threaded portion
configured to mate with the external threading of the relief
member.

Some embodiments herein are directed to a spinal stabili-
zation system that can include a fastener member comprising
a head, a threaded body extending longitudinally from the
head, and a socket; a torsion member comprising a distal
section, a flexible body, and a proximal section comprising an
externally-threaded segment and a tool-receiving recess,
wherein at least the distal section is disposed within the socket
of the fastener member; a relief member comprising a body
comprising external threading and a bore extending longitu-
dinally therethrough, wherein the bore comprises a proximal
end having a tool-receiving recess and an internally-threaded
portion engaged with the externally-threaded portion of the
torsion member, and a compression member comprising an
bore extending longitudinally therethrough and a proximal
end having a tool-receiving recess, wherein the bore com-
prises a threaded portion engaged with the external threading
of the relief member.

Other embodiments herein are directed to a method of
installing a spinal stabilization system that can include pro-
viding an assembled spinal stabilization system; creating a
passageway through a proximal bone and a distal bone,
wherein the passageway has a diameter that is smaller in the
distal bone than in the proximal bone; driving the threaded
body of the fastener member through the passageway into the
distal bone; and driving the compression member through the
passageway into the proximal bone to alter the relative align-
ment between the bones.

Further areas of applicability of the present invention will
become apparent from the detailed description provided here-
inafter. It should be understood that the detailed description
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and specific examples, while indicating certain embodiments
of'the invention, are intended for purposes of illustration only
and are not intended to limit the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description and the accompanying draw-
ings, wherein:

FIGS. 1A-B illustrate perspective views of one embodi-
ment of a spinal stabilization anchor as disclosed herein:

FIG. 2A illustrates a perspective view of one embodiment
of a fastener member as disclosed herein;

FIG. 2B is a partial cross-section view of a distal end of the
fastener member illustrated in FIG. 2A;

FIG. 2C is a partial cross-section view of a spinal stabili-
zation anchor coupled to a fastener member;

FIGS. 3A-E are perspective views, in partial cross-section,
of one method of installing a spinal stabilization system as
disclosed herein:

FIG. 4A illustrates a perspective view of one embodiment
of a fastener member as disclosed herein:

FIG. 4B illustrates a perspective view of an elevation mem-
ber coupled to a fastener member;

FIGS. 4C-D illustrate perspective views of a coupling
member, elevation member, and fastener member;

FIGS. 5A-C illustrate partial cross-section views of an
assembled coupling member, elevation member, and fastener
member;

FIGS. 6A-F illustrate perspective views of one method of
installing a spinal stabilization anchor as disclosed herein;

FIGS. 7A-B illustrate perspective views of one embodi-
ment of a spinal stabilization system as disclosed herein;

FIG. 8 illustrates an exploded view of a fastener assembly;

FIGS. 9A-B illustrate a perspective view and an exploded
view of a clamp assembly;

FIGS. 10A-B illustrate the engagement of a spinal stabili-
zation system with a driver;

FIGS. 11A-C illustrate installed spinal stabilization sys-
tems;

FIG. 12 illustrates the translation of a compression member
as described herein;

FIG. 13 illustrates a fastener member and torsion member
of a spinal stabilization system described herein;

FIG. 14 illustrates a relief member and compression mem-
ber of a spinal stabilization system described herein;

FIGS. 15A-B illustrate a cross-sectional view and a per-
spective view of an assembled spinal stabilization system;

FIGS. 16A-D illustrate a method of installing a spinal
stabilization system described herein; and

FIG. 17 illustrates multiple spinal stabilization systems
installed in a spine.

DETAILED DESCRIPTION

Spinal stabilization devices, such as screw-based systems,
may be used to correct or restore vertebral alignment. Using
these types of systems, one or more screws may be implanted
in the affected vertebrae. In some instances, the screw may
loosen and/or back out of the vertebrae over time and the
screw placement may need to be revised, e.g., in a subsequent
surgical procedure. This may happen, for example, if the
screw was placed in osteoporotic bone. One method for revis-
ing the screw placement can include removing the old screw
and implanting a larger screw, which may be effective at
gripping the bone, but which may also reduce the overall
structural stability of the bone. Furthermore, a subsequent
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surgical procedure can present other additional risks to a
patient. Accordingly, disclosed herein are new and improved
spinal stabilization devices that can increase stability of the
interface between a bone and a screw in the cancellous region
of a vertebral body, reduce the tendency of a screw to loosen
and/or back out, and/or reduce the diameter of a screw used in
a revision procedure.

Some screw-based systems include a plurality of screws
inserted into the pedicles of adjacent vertebrae and coupled to
an elongate rod. In some procedures (e.g., to correct a spinal
deformity), screws and rods may be implanted that extend
along a significant length of a spine. In these types of proce-
dures, as well as others utilizing a smaller number of screws
and/or rods, it can be difficult to align all of the screws at a
proper depth to securely couple with the rod(s). Accordingly,
disclosed herein are new and improved spinal stabilization
devices that allow the depth of a screw to be adjusted after it
is coupled to a rod, and/or without needing to drive the screw
further into or out of a vertebra.

Various devices, such as pedicle screw systems and/or
intervertebral cages, may be used to treat spondylolisthesis, a
condition in which one or more vertebrae are displaced in the
anterior direction. Advantageously, disclosed herein are new
and improved spinal stabilization devices that can correct
vertebral displacement using a single screw, and optionally, in
a minimally-invasive procedure. Components of all of the
spinal stabilization devices disclosed herein can be made of
materials known to those skilled in the art, including metals
(e.g., titanium), metal alloys, polymers (e.g., PEEK),
allograft, and/or combinations thereof. The components can
also be machined and/or manufactured using techniques
known to those skilled in the art.

Turning now to FIGS. 1A-B, a perspective view of a spinal
stabilization anchor 2 is illustrated in accordance with
embodiments described herein. As illustrated, the spinal sta-
bilization anchor 2 may include a head 4, a collar 6, a shank 8,
and a channel 10. In some embodiments, the spinal stabiliza-
tion anchor 2 may be referred to as a spike or nail. The head
4 can be rounded. In some embodiments, at least a portion of
the head 4 may be compressible (e.g., the diameter of a
rounded head 4 may be reversibly reduced upon application
of force). The head 4 may be compressible as the result of
various materials and/or features. For example, in some
embodiments the head 4 can include at least one slot 12. As
illustrated in FIGS. 1A-B, the head 4 can include four slots.
Thehead 4 can further include a tool-receiving socket 14. The
tool-receiving socket 14 can be configured to receive a driver
or other insertion tool.

As illustrated in FIGS. 1A-B, the collar 6 can include one
or more alignment members, such as protrusions 16. The
protrusions 16 can advantageously be used to align or guide
the spinal stabilization anchor 2 during the installation pro-
cess. In other embodiments, the collar 6 may include grooves,
slots, or other features to assist with installation. As illustrated
in FIGS. 1A-B, the collar 6 may be positioned distal to the
head 4, and may be separated from the head 4 by channel 10.
The channel 10 can surround the head 4.

As illustrated in FIGS. 1A-B, the shank 8 extends distally
from the collar 6 and can have an elongated shape, terminat-
ing in a distal tip 20. The distal tip 20 can take on any shape,
such as sharp, pointed, or blunt. The shank 8 may be curved
along a longitudinal axis. Accordingly, as illustrated in FIGS.
1A-B, the pointed distal tip can be laterally displaced relative
to the head 4. In other embodiments, the distal tip 20 may be
laterally displaced relative to the head 4 by angling away from
the head 4, instead of curving away from the head 4.
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The shank 8 can also include at least one friction member
18 disposed thereon. As illustrated in FIGS. 1A-B, the shank
8 may include a plurality of friction members, such as teeth,
bumps, or ratcheting. In some embodiments, the shank 8 may
include one, two, or more rows of friction members. For
example, as illustrated in FIGS. 1A-B, the shank 8 can
include two rows of teeth. One or more friction members 18
may be angled towards the proximal end of the spinal stabi-
lization anchor 2, so as to advantageously prevent or reduce
the backing out of the anchor 2 from a bone.

Some embodiments herein are directed to a spinal stabili-
zation system 100. The spinal stabilization system 100 can
include the spinal stabilization anchor 2 and a fastener mem-
ber 22, illustrated in FIGS. 2A-C. In some embodiments, the
fastener member 22 may be a bone screw, such as a pedicle
screw and/or a compression screw. For example, the fastener
member 22 may be any of the bone screws described herein.
Additionally, although illustrated with a rod-coupling mem-
ber 35 in FIG. 2A, those skilled in the art may appreciate that
the rod-coupling member 35 is an optional component of the
assembly.

The fastener member 22 can include a threaded shaft 24
and a distal tip 26. The distal tip 26 can be configured to be
pivotably coupled to the spinal stabilization anchor 2. As
illustrated in FIGS. 2B-C, the distal tip 26 can include a recess
28 that is configured to receive the head 4. In embodiments
where the head 4 is rounded, the recess 28 may also have a
rounded interior surface which corresponds to the shape of
the head 4. The distal tip 26 can also include a lip 30 that is
configured to be received in the channel 10 of the spinal
stabilization anchor 2. As illustrated in FIG. 2C, the collar 6
may function as a ledge upon which at least a portion of the
distal-most surface 32 of the distal tip 26 may rest.

Embodiments herein are also directed to methods of
installing the spinal stabilization system 100 described
herein. Those skilled in the art may appreciate that the spinal
stabilization anchor 2 and fastener member 22 may be
installed in a variety of different bones, including the various
vertebrae as well as other non-vertebral bones. Additionally,
the spinal stabilization anchor 2 may be inserted into a bone
using any means known to those skilled in the art.

In one example, prior to installing the spinal stabilization
anchor 2, the installation site may be prepared by creating
(e.g., drilling) a hole 37 through which the spinal stabilization
anchor 2 may pass. As illustrated in FIG. 3 A, the hole 37 may
be formed in a posterior section of a vertebra; however, the
exact position can vary depending on the particular procedure
being performed.

Once the hole 37 is formed, the spinal stabilization anchor
2 may be inserted through the hole 37 and into the bone, as
illustrated in FIGS. 3A-B. The spinal stabilization anchor 2
may be inserted into any portion of the bone as appropriate for
the particular procedure. In some embodiments, the spinal
stabilization anchor can be inserted into a cancellous region
of the bone.

In some embodiments, the spinal stabilization anchor 2
may be inserted directly through the hole 37. In other embodi-
ments, as illustrated in FIGS. 3A-B, the spinal stabilization
anchor 2 can be inserted through a cannula or sleeve 34 to the
bone. Optionally, the sleeve 34 may include one or more
alignment members 36. As illustrated in FIG. 3A, the align-
ment member 36 can be a groove that is configured to accept
the protrusion 16 on the collar 6 of the spinal stabilization
anchor 2. In some embodiments, the step of inserting the
spinal stabilization anchor 2 into the bone can further include
securing the spinal stabilization anchor 2 into the bone using
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a linear force. For example, the spinal stabilization anchor 2
may be hammered into the bone.

Once the spinal stabilization anchor 2 is secure, the fas-
tener member 22 may be inserted into the bone. As illustrated
in FIG. 3C, the fastener member 22 may be inserted into the
same hole through which the spinal stabilization anchor 2 was
passed. In some embodiments, the fastener member 22 may
pass directly through the hole. In other embodiments, the
fastener member 22 may be inserted through a cannula or
sleeve.

After the spinal stabilization anchor 2 and the fastener
member 22 have been inserted, they may be coupled to each
other, as illustrated in FIG. 3D-E. As illustrated in FIG. 2C,
the coupling step may include inserting the head 4 of the
spinal stabilization anchor 2 into the recess 28 of the distal tip
26 of'the fastener member 22. In use, the fastener member 22
may be coupled, hitched, or connected to the spinal stabili-
zation anchor 2 by applying a linear force, e.g., by pushing,
the distal tip 26 onto the head 4. This pressure may cause the
head 4 to compress and enter the recess 28 of the distal tip 26,
where the head 4 may expand. The lip 30 may advantageously
prevent the head 4 from backing out of the recess 28. While
the head 4 of the spinal stabilization anchor 2 is disposed
within the recess 28 of the fastener member 22, the fastener
member 22 may advantageously be pivotable about the spinal
stabilization anchor 2. In some embodiments, the head 4 of
the spinal stabilization anchor 2 and the recess 28 of the
fastener member 22 may function like a ball and socket joint.

As described herein, fastener members, such as pedicle
screws and other bone screws, may occasionally move back
and forth within a bone, eventually enlarging the hole and
causing the fastener members to loosen or back out from the
vertebra within which they were implanted. Among other
reasons, this phenomenon, sometimes referred to as the
“windshield wiper effect” may be the result of being
implanted in bone that is particularly porous, weak, and/or
lacking sufficient density. When the fastener members come
loose, the structural integrity of the overall construct may be
affected. In some instances, revision surgery is used to correct

this loosening, for example, but replacing the original screw
with a larger screw.
Advantageously, the spinal stabilization anchor 2

described herein can reduce the likelihood that a fastener
member will loosen or back out from a vertebral body by
increasing the stability of the interface between the fastener
member and the vertebral body. Those skilled in the art may
appreciate that the interface between the coupled spinal sta-
bilization anchor 2 and the fastener member 22, as illustrated
in FIG. 2C, can allow the fastener member 22 to pivot relative
to the spinal stabilization anchor 2. If the fastener member 22
moves back and forth within a bone, it may pivot relative to
the spinal stabilization anchor 2 without backing out from the
bone.

Additionally, the spinal stabilization anchor 2 and fastener
member 22 described herein may be used advantageously in
a revision procedure. As described herein, one method of
performing a revision procedure may include removing the
existing fastener member and inserting a new fastener mem-
ber having a larger diameter to be secured within the enlarged
hole created by the windshield wiper effect. However, a larger
diameter fastener member may not be required when using
the devices described herein, since the fastener member 22
can be secured to a bone by virtue of being coupled to the
spinal stabilization anchor 2, rather than relying solely on
being secured within the enlarged hole.

Turning now to FIGS. 4A-D, a perspective view of various
components of a spinal stabilization system 200 is illustrated
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in accordance with embodiments described herein. As illus-
trated in FIGS. 4A-D, the spinal stabilization system 200 can
include a fastener member 202, an elevation member 204, and
a coupling member 206. In some embodiments, the spinal
stabilization system 200 can further include a locking mem-
ber 208, as illustrated in FIG. 6F.

As illustrated in FIG. 4A, the fastener member 202 can
include a threaded shank 210 and a head 212. The threaded
shank 210 may extend longitudinally from the head 212. In
some embodiments, the fastener member 202 can be mono-
lithic. In some embodiments, the head 212 can be threaded
(e.g., can include exterior and/or interior threading). Addi-
tionally, in some embodiments, the head 212 can include a
socket 214. In some embodiments, the head 212 can include
a cylindrical (e.g., constant diameter) outer surface. For
example, in some embodiments the head 212 may be referred
to as a post. In some embodiments where the head 212
includes exterior threading, the threaded head can include a
constant major thread diameter and/or a constant minor
thread diameter. In embodiments where the head 212 is cylin-
drical and includes exterior threading, it may be referred to as
a threaded post. In some embodiments, the fastener member
202 may be referred to as a posted screw. In some embodi-
ments, the fastener member 202 may be a pedicle screw, such
as a monoaxial or polyaxial pedicle screw. The socket 214 can
be configured to receive a driver, such as a screwdriver or a
hex key. As described further herein, the socket 214 can also
be configured to receive a portion of the coupling member
206. The lateral cross-sectional shape of the socket 214 can
vary to accommodate various drivers, and can be, for
example, a slot, cross, star, triangle, square, hexagon, or pen-
tagon. In some embodiments, at least a section of the socket
214 can have a hexagonal lateral cross-section, as illustrated
in FIG. 4A.

Asillustrated in FIG. 4B, the elevation member 204 can be
configured to be disposed on the fastener member 202. As
illustrated, for example, in FIGS. 5A-C, the elevation mem-
ber 204 can include a body 218. The body 218 can include a
proximal face 224, a distal face 226, and a threaded hole 220
extending therethrough from the proximal face 224 to the
distal face 226, as illustrated in FIGS. 4B-C. Advantageously,
the threaded hole 220 can be configured to mate with the
threaded head 212. The elevation member 204 can further
include a first connector member 222, as illustrated in FIGS.
5A-B. The first connector member 222 can be configured to
receive and/or couple to at least a portion of the coupling
member 206, as described further herein. In some embodi-
ments, the first connector member 222 can be a receptacle on
the proximal face 224 of the elevation member 204. For
example, in one embodiment, the first connector member 222
may be an indentation, recess, channel, or groove on the
proximal face 224 of the elevation member 204. In another
example, the first connector member 222 can be a circular
channel surrounding the threaded hole 220, as illustrated in
FIGS. 5A-C. In other embodiments, the first connector mem-
ber 222 can include a plurality of grooves surrounding the
threaded hole 220. In yet other embodiments, the first con-
nector member 222 can include a protrusion, phalange, or lip.
In these embodiments, the first connector member 222 can
couple to at least a portion of the coupling member 206 by
being received in at least a portion of the coupling member
206.

The elevation member 204 can include an outer surface
228, as illustrated in FIGS. 5A-C. The outer surface 228 can
be configured to couple with a tool, such as a driver, wrench,
or other implement that can apply torque to the elevation
member 204. As depicted in FIGS. 4B-C, in some embodi-
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ments the elevation member 204 can be a gear member. In
these embodiments, the outer surface 228 of the elevation
member 204 can include a plurality of protrusions, such as
teeth 230. Those skilled in the art may appreciate that the teeth
230 may be configured to mesh with the teeth of another gear
member that may be mounted on a driver, for example. The
gear teeth may have any configuration as known in the art. For
example, the elevation member 204 can be a spur gear, a
straight-cut gear, a helical gear, or a bevel gear. In some
embodiments, the teeth 230 may be aligned parallel to a
longitudinal axis 216.

Advantageously, the elevation member 204 can also be
configured to adjust a length 266 of the spinal stabilization
system 200 (e.g., from a proximal end 234 of the coupling
member 206 to a distal tip 235 of the fastener member 202).
In some embodiments, the elevation member 204 can be
configured to rotate about the axis 216 of the spinal stabili-
zation system 200. In other embodiments, the fastener mem-
ber 202 and/or the locking member 208 may also be config-
ured to rotate about the axis 216.

The coupling member 206 may be configured to couple the
fastener member 202 to a rod. As illustrated, for example, in
FIG. 4C, the coupling member 206 can include an upper
portion 236 and a lower portion 238. The upper portion 236
may be configured to receive a rod. For example, the upper
portion 236 of the coupling member 206 may include two
arms 240, 242 defining a rod-receiving channel 232, as illus-
trated in FIGS. 5A-C. The upper portion 236 can also include
a seat 244 configured to contact the rod. Upon insertion and
reduction, the rod may rest upon the seat 244. The shape of the
seat 244 can be configured to accommodate the shape of the
rod, and can be, for example, rounded, U-shaped, or partially
cylindrical. The upper portion 236 of the coupling member
206 may also include a proximal end 234 configured to
engage the locking member 208. For example, in some
embodiments, the proximal end 234 can include interior
threading. In other embodiments, the proximal end 234 can
include, for example, a groove and/or a cam surface. The
upper portion 236 can optionally also include one or more
tool-receiving recesses 246, 248, as illustrated in FIGS.
5A-C.

At least a section of the lower portion 238 of the coupling
member 206 may be configured to engage the fastener mem-
ber 202. As illustrated in FIGS. 5A-C, the lower portion 238
can include a stem 250. The stem 250 can be configured to be
received, and/or keyed (e.g., wedged or fastened) in the
socket 214 of the fastener member 202. In these embodi-
ments, the shape of the stem 250 and socket 214 can prevent
the coupling member 206 and fastener member 202 from
rotating relative to one another. The stem 250 can take on a
variety of shapes, such as a rectangle, cross, star, triangle,
square, hexagon, or pentagon, to fit into and couple with the
socket 214. In some embodiments, at least a section of the
stem 250 can have a hexagonal lateral cross-section, as illus-
trated in FIG. 5C. In other embodiments, the stem 250 and the
socket 214 can both include at least a section having a hex-
agonal lateral cross section.

At least a section of the lower portion 238 of the coupling
member 206 may be configured to engage the elevation mem-
ber 204. In some embodiments, the lower portion 238 can
include a second connector member 252, as illustrated in
FIGS. 5A-C. The second connector member 252 can be con-
figured to mate with the first connector member 222 of the
elevation member 204. For example, in embodiments where
the first connector member 222 includes a receptacle, the
second connector member 252 can include a protrusion
which is configured to be received in the receptacle. In one
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embodiment, the first connector member 222 can include a
channel and the second connector member 252 can include a
lip 254.

In some embodiments, the second connector member 252
can be bendable or flexible to fit into the first connector
member 252. The second connector member 252 can be con-
figured to bend or flex according to a variety of means, such
as by including one or more longitudinal slots 256. Similarly,
in these embodiments, the second connector member 252
may comprise a plurality of segments 258 separated by the
slots 256. In these embodiments, illustrated in FIGS. 5A-C,
the second connector member 252 may be referred to as a
slotted collar.

As described herein, a portion of the coupling member 206
(e.g., the second connector member 252) may be received in
a portion of the elevation member 204 (e.g., the first connec-
tor member 222). In these embodiments, the coupling mem-
ber 206 can include a protrusion and the elevation member
204 can include a receptacle. However, those skilled in the art
may appreciate that in other embodiments, a portion of the
elevation member 204 (e.g., the first connector member 222)
may be received in a portion of coupling member 206 (e.g.,
the second connector member 252). In these embodiments,
the elevation member 204 may include a protrusion and the
coupling member 206 may include a receptacle. Accordingly,
any of the protrusions and receptacles described herein may
be applied to either the elevation member 204 or the coupling
member 206.

As illustrated in FIG. 6F, the spinal stabilization system
200 can also include a locking member 208. The locking
member 208 can be configured to engage the upper portion
236 of the coupling member 206. In some embodiments, the
locking member 208 may be configured to mate with the
proximal end 234 of the upper portion 236 of the coupling
member 206. In embodiments where the proximal end 234
includes internal threading, the locking member 208 can
include external threading. For example, in these embodi-
ments, the locking member 208 can include a set screw. In
other embodiments, the locking member 208 can include a
cam lock.

Embodiments herein are also directed to methods of
installing the spinal stabilization system 200. The method
may include providing the spinal stabilization system 200,
which may or may not be at least partially assembled prior to
installation. In some embodiments, the spinal stabilization
system 200 may be assembled in situ (e.g., at the location
where the system will be installed, such as a vertebral area of
apatient) as a part of the installation process. In these embodi-
ments, the fastener member 202 may first be installed. The
fastener member 202 may be installed, for example, in any
appropriate bone, such as a vertebra, and at any appropriate
location thereon, as determined by those skilled in the art. In
embodiments where the fastener member 202 is a pedicle
screw, the fastener member 202 may be installed in (e.g.,
screwed or threaded into) the pedicle of a vertebra. The fas-
tener member 202 may be installed using methods known to
those skilled in the art. For example, in some embodiments, a
passageway may be drilled and the fastener member 202 may
be installed through a sheath, tube, or sleeve, and/or over a
guide wire.

After the fastener member 202 is installed, the elevation
member 204 may be coupled with the fastener member 202.
In embodiments where the elevation member 204 includes a
through bore with internal threading and the fastener member
202 includes a threaded head 212, the elevation member 204
may be coupled with the fastener member 202 by threading
the elevation member 204 onto the threaded head 212.
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The coupling member 206 may then be coupled with the
fastener member 202 and the elevation member 204. In
embodiments where the coupling member 206 includes a
stem 250 and the head 212 of the fastener member 202
includes socket 214, the step of coupling the coupling mem-
ber 206 with the fastener member 202 may include inserting
the stem 250 into the socket 214, as illustrated in FIGS. 5A-C.
The step of coupling the coupling member 206 with the
elevation member 204 may include mating the first and sec-
ond connector members 222, 252. In embodiments where
second connector member 252 of the coupling member 206
includes a protrusion and the first connector member 222 of
the elevation member 204 includes a receptacle, this step may
include applying a distal (e.g., downward) force by pushing,
sliding, snapping, and/or clicking the coupling member 206
onto the elevation member 204 so that the protrusion of the
second connector member 252 is received within the 